Teacher staffing and pay differences: public and private schools A study using Current Population Survey data shows that, from 1996 to 2012, elementary, middle, and high school teachers earned less than other college graduates, but the gap was smaller for public school teachers and smaller still if they had union representation; moreover, the mitigating effects are stronger for female than male teachers, so the within-gender pay gaps are much larger for male teachers.
regression-based approach is utilized to estimate relative teacher pay. A repeated cross section of respondent data from 1996 to 2012 is pooled to estimate pay gaps for four teacher groups: unionized public sector teachers, unionized private sector teachers, nonunionized public sector teachers, and nonunionized private sector teachers.
Thus, we compare teacher pay relative to that of comparable workers and among the four teacher groups. Main results from our regression-based analyses reveal that nonunionized teachers in the private sector have the largest pay gap (-32.1 percent), and unionized public sector teachers have the smallest pay gap of the four teacher groups, but still a negative one (-13.2 percent), relative to comparable nonteacher workers. The relative teacher pay gaps are larger for male teachers than for female teachers.
Data
We use CPS data from 1996 through 2012. These data allow for the identification of workers by occupation, education, industry, age, gender, race, union affiliation, and state of residence, along with weekly earnings. Thus, we are able to identify teachers and whether they work in publicly or privately owned schools. The use of the CPS does not allow for the separate identification of finer sector details, such as breaking out religious-based schools or comparing private and public sector charter schools.
The CPS data used in this analysis are nonimputed data. 10 When a survey respondent fails to report any earnings, the Bureau of Labor Statistics (BLS, the Bureau) imputes his or her earnings. The imputation procedure is based on a Census Bureau "hot deck" methodology that finds a respondent or "donor" in the survey who closely matches the nonrespondent in characteristics such as location, age, race, and education. Importantly, occupation is not necessarily one of the criteria used to impute earnings, and nonresponding teachers are often assigned the average earnings of nonteacher college graduates. Thus, on average, the inclusion of imputed data creates a systemic bias that increases average teacher pay and decreases the average pay of other college graduates.
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In addition, the share of CPS earnings data that are imputed has grown markedly over time; hence, the bias has worsened. In 1983, imputed earnings data in the CPS were 12.3 percent; by the start of our research in 1996, imputations accounted for 24.5 percent of the sample, and at the end of the research in 2012, imputations made up 35.2 percent of the sample. Imputed data are not available in 1994 and only for the last 4 months of 1995; thus, for consistency, we begin our analysis in 1996.
The sample is restricted to workers 21 years of age and older who worked at least 35 hours per week. It is composed of 1.486 million total (weighted) observations pertaining to 56,531 teachers, 47,779 in the public sector and 8,752 in the private sector.
The first part of the analysis is descriptive and reports differences in staffing trends between the two sectors by demographics, as well as differences in union affiliation and average weekly pay. Then, econometric methods are used to analyze and compare the relative pay differentials between teachers in the two sectors and between teachers and nonteachers. The fundamental differences reported in the descriptive statistics are utilized as important controls in the econometric analysis. Initially, a pooled repeated cross-sectional dataset generates regression-based estimates, controlling for time. Lastly, annual estimates are generated from 1996 through 2012 to report relative pay trends over time. Table 1 shows the staffing differences of teachers in the two sectors by demographic and other characteristics. On average over the entire sample period, the majority of teachers were employed in public schools (85 percent) while most nonteachers worked in the private sector (84 percent). However, the public sector share of all teachers decreased over time, falling from 85 percent in 1996 to 81 percent in 2012. Thus, the incidence of teachers in the private sector has trended upward over time, with the share of private sector teachers working at for-profit schools increasing (from 6 percent in 1996 to 10 percent in 2012) more than the share working at nonprofit schools (from 9 percent to 10 percent).
Descriptive analysis
Notes:
(1) In percent, unless otherwise indicated.
(2) Percentages do not sum to 100 because shares of those without a high school diploma and high school graduates are not reported in the to race, percentage of union membership, education level, and weekly pay. We next examine these differences in detail.
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Race or ethnicity. The racial and ethnic makeup of teachers has changed over time, reflecting, in part, the racial shift in the overall population and workforce. Figure 1 shows the racial or ethnic share of workers and teachers in both sectors over time. 12 The figure offers a comparison of nonteacher workforce shares with teacher shares and indicates whether a racial or ethnic cohort is under-or overrepresented as teachers across the two ownership structures. Note that the share of non-Hispanic Whites in the overall workforce, in both sectors, has declined over time, as has the share of White teachers, although Whites are consistently overrepresented in the teaching profession.
The share of Black workers who are not teachers has remained fairly steady in the private sector, at 9 percent to 10 percent, over time. Because Blacks represent a relatively higher, albeit slightly decreasing, share of workers in the public sector, 13 they are a disproportionate share of public workers in the nonteacher workforce. However, Blacks are underrepresented as teachers in both ownership arrangements. Hispanics were 11 percent of the workforce and 9 percent of teachers.
Workforce shares for the catchall "other" group were similar between the two sectors over the 1996-2012 timeframe, as was the growth of the group in each sector. Shares of this cohort have been growing, but diverging, over time. At the beginning of the period, the group's share of private school teachers was 1 percent and its share of public school teachers was 2 percent. By 2011-2012, the group made up 5 percent of private school teachers and 4 percent of public school teachers-still small, but growing, shares compared with the representation of the "other" group in the overall workforce.
In general, Whites are overrepresented in the teaching profession, regardless of sector, while Blacks, Hispanics, and those in the "other" category are underrepresented. In the 2011-2012 period, the distribution of the nonteacher workforce in the private sector was 66 percent White, 9 percent Black, 17 percent Hispanic, and 7
percent "other," while teacher representation was 81 percent White, 6 percent Black, 8 percent Hispanic, and 5 percent "other." For public sector nonteacher workers, the percentages were 69 percent for Whites, 13 percent for Blacks, 11 percent for Hispanics, and 7 percent for "others," while the teacher distribution was 80 percent (Whites),
8 percent (Blacks), 9 percent (Hispanics), and 4 percent ("others").
Generally, Hispanics are more likely to be employed in the private sector while Blacks are more likely to work in the public sector. Thus, teacher underrepresentation for Hispanics is far greater in the private sector, whereas, for Blacks, it is far greater in the public sector.
Education. There are also large differences in the educational attainment of teachers across the two types of ownership. Today, for all intents and purposes, teachers teaching in a formal setting are required to have at least a bachelor's degree. Figure 2 shows the percentage of teachers who have at least a master's degree.
The share of teachers with a master's degree increased in both sectors over the 1996-2012 timeframe, but, regardless of the year, the share has always been higher in the public sector. In 2012, the share of teachers with at least a master's degree was 52 percent in the public sector and 44 percent in the private sector.
Figure 2 also shows the trends for nonteacher workers. In both the public and the private sector, the share is much lower than that for teachers in either sector. About 22 percent of workers in the public sector have at least a master's degree, while just 1 in 10 do in the private sector.
Unionization. The percentage of workers represented by a union (union members or workers covered by a union contract) is one of the main institutional differences between the two sectors. Figure 3 shows the trends in union representation for teachers and for all nonteacher workers, for both sectors.
The well-known longer term decline in unionization in the United States is evident in the trend line for the nonteacher private sector workforce. Union representation among this workforce fell from 12 percent to 8 percent over the 1996-2012 period. Public sector unionization was consistently higher, for both teachers and nonteachers, but all the rates are declining except those for private school teachers, which are erratic, perhaps because of the smaller sample size. Still, the general trend for this group has been flat. The union-nonunion gap for teachers across the two sectors is very large: in 2012, union density was 68 percent in the public sector and 31 percent in the private sector. Figure 4 shows union densities for teachers and nonteachers across the two sectors and by Census division. 15 A comparison of the two panels in the chart shows that teachers, in either sector, are represented by unions at higher rates than their respective nonteacher counterparts. Large disparities exist in particular in the low-uniondensity West South Central division (Arkansas, Louisiana, Oklahoma, and Texas), in which teacher unionization rates are 42 percent in the public sector and 28 percent in the private sector while rates for the nonteaching workforce are a much smaller 18 percent in the public sector and 4 percent in the private sector.
Weekly wages. Figure 5 shows the mean weekly wages of various groups of workers. Over the 1996-2012 period, trends in real wages (in 2010 dollars) were up for all groups by various degrees. Five groups are represented in the figure, in order from highest to lowest wages throughout the period examined: nonteacher college graduates (those with at least a bachelor's degree), public school teachers, all workers, private school teachers, and nonteacher workers without a bachelor's degree.
Wage growth from 1996 through 2012 was highest for the all-worker group (17.9 percent) and lowest for public school teachers (2.9 percent), compared with wage growth of 10.4 percent for teachers in the private sector.
Average wages for college graduates increased by 12.4 percent during tight labor markets from 1996 to 2000, the peak year of the economic cycle, but wages were essentially unchanged from 2001 to 2012. Over the same timeframe, weekly pay increased by 2.9 percent ($28.70) for teachers in the public sector and by 10.4 percent ($79.70) for teachers in the private sector. The trends suggest that pay in the private sector is more responsive to economic cycles; union contracts may insulate pay fluctuations for teachers in the public sector to some degree. In 2012, the average weekly wage of teachers in the public sector was $1,021.60, compared with $845.00 for teachers in the private sector, a difference of $176.60. Thus, teachers in the public arena make, on average, 21 percent more than their private sector counterparts.
Another, slightly different, look at wage trends is given in figure 6 , which depicts four ratios during the period from 1996 to 2012: public school teachers to all workers, private school teachers to all workers, public school teachers to nonteacher college graduates, and private school teachers to nonteacher college graduates. A few points to highlight are that, over the given timeframe, (1) all of these ratios trended lower, (2) there was never any change in the order of the ratios, and (3) all of the ratios were always less than 1, except for the wages of teachers in the public sector compared with those of all workers. The wage ratio of less than 1 for both private and public school teachers in relation to nonteacher college graduates reiterates what was seen in figure 5: that teachers earned less than other college graduates, on average, and that the gaps grew from 1996 to 2012. These results for the United States are in line with those found in other member countries of the Organisation for Economic Cooperation and Development: teacher salaries in most of those countries are lower than the salaries of nonteacher college graduates. In the U.S. case, however, the difference is larger.
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The descriptive analysis presented here shows that teacher staffing differences with regard to demographics, weekly wages, and unionization density vary considerably with the type of school ownership, public or private. Of course, differences may be driven by an array of factors, so the next section utilizes regression-based analyses to control for the many factors that may influence teacher pay differentials.
Econometric analysis
We begin the analysis with a typical statistical earnings function that estimates pay differentials for teachers compared with those for other workers, as well as pay differentials between public and private school teachers:
(1)
Here, ln y i is the natural logarithm of the weekly wage, 17 X is a vector of individual characteristics, 18 refers to 51 jurisdictional controls (the 50 U.S. states plus Washington, DC), represents year dummies, and is the usual error term. Also, TEACHER is a dummy occupation variable indicating that a worker is a teacher (at the We build a set of regressions that successively adds controls to a model that initially includes an intercept and the sole binary variable TEACHER. The final and fully specified model includes TEACHER, PUBLIC, UNION, and all interactions among them, along with demographic, education, state, and year controls. Two sets of outcomes are presented. The first estimates the pay gap by pooling cross-sectional data from 1996-2012 together into a repeated cross-sectional dataset and reports results for the total sample and by gender. The second set produces estimates on 3-year rolling samples to document pay premiums over time.
We use weekly wages, including overtime, tips, and commissions, for our earnings measure and restrict the sample to full-time workers (those working at least 35 hours per week) ages 21 to 64. 19 Allegretto, Corcoran, and
Mishel discuss in detail the issue of using hourly, weekly, or annual earnings to estimate teacher pay differentials.
As they state, annual earnings of teachers cannot be directly compared with those of nonteachers, given that teachers are typically contracted to work only a 9-month year. 20 In addition, differences arise over how much time teachers devote to professional development outside of their official 9-month contract. The time that other workers (especially professionals) take for vacation, as well as time that they otherwise spend off the job, also muddles an annual analysis, because time spent off the job frequently is included in measures of weeks worked by nonteachers, but not teachers.
Finally, considerable debate arises in regard to analyses of hourly pay of teachers and other professionals because the number of hours teachers work at home is uncertain but mostly likely is more than that of other professionals. Still, Allegretto, Corcoran, and Mishel compared results on hourly and weekly earnings measures and found no substantial differences. 21 In sum, in documenting trends in pay over time, the pay interval under study (weekly, annual, or hourly) is immaterial as regards changes in relative pay.
Teacher pay gaps: private vs. public. We begin the analysis by pooling repeated cross-sectional annual datasets into one dataset in order to estimate teacher relative pay. Tables 2, 3 , and 4 respectively present the results of regression analyses on the wages of all teachers, female teachers, and male teachers. It is prudent to provide separate analyses by gender because most teachers are women. The distinct regressions for women and for men allow for the returns to all coefficients to vary, whereas the regressions with the genders together (which include a dummy variable on gender) do not.
Five regressions are carried out on each of three datasets: all teachers, female teachers, and male teachers. 22 For each dataset, model 1 (a regression on the sample of all teachers) includes an intercept and a simple dichotomous variable that equals 1 if the observation is a teacher and 0 otherwise, along with state and year controls. As table 2 shows, in model 1 the coefficient of TEACHER (without regard to sector) is 0.192 and is significant at the 1-percent level. Note that the coefficients of dichotomous variables in this model may be calculated in percentage terms as (e b -1) × 100; therefore, without any controls beyond YEAR and STATE, we find that teachers, on average, earn 21.2 percent more than nonteacher workers.
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(1) Not controlling for union in models 1-4.
* Statistically significant at p < .05. ** Statistically significant at p < .01.
Note: Weighted sample of workers who worked at least 35 hours per week and were at least 21 years old. Imputed data are excluded. The dependent variable is the logarithm of weekly earnings. The demographic vector includes controls for age (as a quadratic), marital status, gender, race, and ethnicity. The education vector includes five education-level dummy variables (master's degree or higher, bachelor's degree, some college, high school, and less than high school). Standard errors are in parentheses.
Source: Authors' analysis of CPS data, 1996-2012. percentages, we see that, on average, private school teachers earn 1.9 percent, and public school teachers earn 13.0 percent, more than other workers. 23 Thus, in this model, the private-vs.-public gap between teachers is about 11 percentage points, meaning that private sector teachers earn, on average, about 12 percent less than teachers in the public sector.
Model 3 includes a set of demographic controls: gender, race or ethnicity, an age quadratic, marital status, and regional dummies. The effect on the wages of private sector teachers is unchanged from that of model 2 and remains a positive 1.9 percent. The coefficient for public sector teachers is larger, however, and translates into a 16.1-percent gap with other workers. It is in model 4, with the inclusion of educational controls, that the marginal effects of being a teacher become negative: the relative teacher pay gaps are -10.9 percent with public sector workers and -26.9 percent with private sector workers and the gap between teachers in the private versus the public sector is 16 percentage points.
As indicated during our descriptive statistical analyses, private sector unionization density for all workers and for teachers is considerably lower than the corresponding densities for the public sector. For this reason, model 5 adds a UNION dummy variable along with corresponding TEACHER interactions. The resultant estimated pay gaps with nonteacher workers are now calculated for union and nonunion teachers in both sectors, yielding valuable information given that union density is high for public teachers and low for teachers in the private sector.
Results indicate that the pay gap between nonteacher workers and similar unionized public school teachers is -13.2 percent while it is -17.9 percent for nonnunionized public school teachers. The gap for unionized private school teachers is -26.2 percent, compared with -32.1 percent for the more likely situation of nonunion private school teachers. Thus, unionization helps to mitigate the teacher pay gap with nonteacher workers for both sectors, but regardless of union status, the gap is much larger in the private sector.
Given that most teachers are female, we use the same model, specifications, and interpretation as before to perform separate analyses by gender; results are reported in tables 3 and 4 for the women's and men's samples, respectively. The qualitative results are seen to be similar as we progress from model 1 through model 5. The most notable difference is that the teacher coefficient for the sample of men turns negative in model 3, when the set of demographic controls is added-in contrast to model 4, when the education controls are added for the sample of all teachers and for female teachers. We leave it to the reader to interpret the regression results for models 1 through 4; we turn instead to the interpretation of the output from model 5, focusing on teachers from both sectors and on union versus nonunion effects.
All regression results are significant at p < .01.
Source: Authors' analysis of CPS data, 1996-2012. (1) Not controlling for union in models 1-4. † Significant at p < .10.
** Significant at p < .01.
Source: Authors' analysis of CPS data, 1996-2012. teachers, private school teachers, union-affiliated teachers, and nonunion teachers-the pay gaps for women are less than that for the pooled sample-meaning that the pay gaps for men are much greater than that for the overall sample. Figure 7 summarizes the results of the set of regressions based on model 5 for the total sample and by gender. The relative pay gaps reported in table 4 for male teachers are all much larger than those for female teachers, and the differences, by sector, between union and nonunion teachers are not nearly as stark. For female public sector teachers, the pay gaps with female nonteacher workers are -7.2 percent for union workers and -14.2 percent for nonunion workers; for the male sample of public sector teachers, the corresponding pay gaps with male nonteacher workers are -24.6 percent and -26.8 percent.
For female private sector teachers, the pay gaps are -17.8 percent for union workers and -29.5 percent for nonunion workers; the analogous figures for male private sector teachers are -35.0 percent for union workers and -37.2 percent for nonunion workers. The large pay gaps faced by male teachers are, at least in part, why the share of teachers by gender has not changed much in decades.
Trends in relative teacher pay
The preceding section on pooled data from 1996 through 2012 and by gender provided single point estimates for analyzing relative teacher pay over that period. In this section, we turn to documenting the teacher pay gaps over time to determine how they have been trending. To do so, we utilize the results obtained from model 5, as shown in in tables 2, 3, and 4, and we run the analysis on 3 successive years of pooled data so that we have large enough sample sizes, particularly for male teachers in the private sector. Otherwise, we used data years 1996,
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1997, and 1998 to estimate the pay differential for 1996; data years 1997, 1998, and 1999 to estimate the pay differential for 1997; and so forth. Figure 8 presents trends for the four teacher groups, and the pay gaps are reported in percentage terms from model 5. Generally, teachers in the public sector fared better than those in the private sector. Conditional on the sector, unionized teachers' pay was higher than that of teachers not covered by a union contract. Keep in mind that, for our repeated cross-sectional sample (pooling all years), 84.5 percent of teachers are employed in the public sector and have a unionization rate of 65.1 percent; conversely, 15.5 percent of teachers are in the private sector, and relatively few of those (27.9 percent) are unionized. Although this rate of unionization among private sector teachers is far below that of public sector teachers, it is far above that of private sector nonteacher workers, who have a 9.0-percent unionization rate. Figure 8 shows that the overall pay differential for unionized public sector teachers went from -9.5 percent to -15.6 percent; however, compared with the wage differentials for the other three groups, this one was still the smallest gap across the timeframe. The largest pay gap in 2010 was for nonunionized teachers in the private sector: -30.2 percent, about the same as the -32.0 percent in 1996. Over time, the differential between the four groups has narrowed.
The trends for female teachers are illustrated in figure 9 for the four teacher groups. The relative pay gap for unionized public sector female teachers is less than the gap for the other three cohorts, although it worsened from .) The two middle groups-nonunionized public sector female teachers and unionized private sector female teachers-had similar outcomes over the 1996-2010 period.
The pay gaps are much larger for all four cohorts of male teachers for all years studied, as shown in figure 10 . The negative pay gap for unionized public sector male teachers grew from -20.8 percent in 1996-1998 to -27.8 percent in 2010-2012. Here again, analogously to female workers, nonunionized private sector male teachers fared much worse than their nonunionized nonteaching counterparts. However, again analogously to female workers, male teachers in the public sector have higher pay than their private sector counterparts, regardless of union status. But, unlike the within-sector pay gaps between unionized and nonunionized female teachers, the gaps for male teachers are not mitigated as much by union affiliation.
MUCH DEBATE HAS SURROUNDED SCHOOL CHOICE and the privatization of schools. Given that teachers are an integral part of student learning and achievement, an examination of teacher pay by type of ownership is important. This article has examined how teacher pay compares with that of other professionals and how pay differs for teachers working in the public versus the private sector. In general, teachers earn less than other comparable college graduates, but the difference is mitigated if they are employed in the public sector-and more so if they have union representation as well. The mitigating effects are stronger for female than male teachers, so the within-gender pay gaps are much larger for male teachers. Public sector teachers generally receive better pay than private sector teachers, even when the former are not unionized. The reason may be a spillover effect:
nonunionized teachers in the public sector gain some of the benefits afforded unionized public sector teachers by contracts negotiated under collective bargaining. This effect may also be at work, though to a lesser degree, for teachers in the private sector (a topic for future discussion).
The opportunity cost of becoming a teacher and remaining in the profession becomes more and more important as relative teacher pay falls further behind that of other professions. The large negative pay gap for male teachers most likely is a factor in why the gender mix of teachers has not changed much over time. That women, once a somewhat captive labor pool for the teaching profession, have many more opportunities outside the profession today than in the past means that growing pay differentials will make it all the more difficult to recruit and retain teachers. The movement toward private schools and charter schools, which do not have the union density of public schools, is also problematic, given the larger pay differentials across types of ownership. 
